WHY PALEONTOLOGY IN THE SURVEY?
One does not normally think of a United States Geological Survey publication as something containing a plea for help in collecting fossils, yet this is precisely what the young Edward Drinker Cope (1840 Cope ( -1897 placed in his On the Fossil Reptiles and Fishes of the Cretaceous Rocks of Kansas.(1) Cope had connected with Ferdinand V. Hayden (1828 Hayden ( -1889 and was evidently receiving fossils from the field from him as early as 1870. This was probably through the aegis of Copes mentor, Joseph Leidy ( 1823 Leidy ( -1891 , who had a longtime scientific working arrangement with Hayden.(2) Cope was of course in the titular employ of the Hayden Survey in 1872, when he made his fossil collecting trip into the area around Green River, Wyoming. It is known that the monetary support he received from Hayden was paltry to say the least. (3) Thus, his plea to his friends to send him fossils at his own expense takes on an amusing poignancy in the light of history. Cope was never above finagling something at no monetary cost to himself, if he could accomplish it. Perhaps this remark was a jab at Hayden. It is fascinating to the historian to note just how important paleontology was to the directors of the Federal Surveys of the Territories. One might certainly expect to find studies of topography, maps, mineral and plant resources, but studies that should have been intended to assist in the opening and exploitation of the West need not necessarily have included paper after paper on fossils. Much of this inclusion of paleontology must have come from the personal interest of Ferdinand V. Clarence King (1842-1901) . There was considerable precedent for including paleontology in government geological surveys of course. After all, the Lewis and Clark Expedition included paleontology.(4) Throughout the first half of the nineteenth century many state and U. S. government geological surveys and reports contained articles on paleontology. In that context, it was not unusual for the Hayden and King Surveys to also include paleontology. The point is, however, that there was not a particular need for such studies to be included. If Hayden or King had not been interested in fossils, then scientists like Cope would have needed to go elsewhere for publishing support.
Although Hayden and King were personally interested in paleontology, there was an additional reason for its inclusion in the surveys that could be presented to those who might not have understood the utility of this branch of science. Hayden decided to comment upon this in the Survey volume for 1877. He wrote an entire section on the value of paleontology in the work of the survey. One must assume that this was a refrain he was used to presenting in Washington, but now he felt it important to state it in print. Was this necessitated by Congressional indifference? As one colleague of mine commented, They made up those lavish presentation copies of works by people like Marsh to give to members of Congress, who probably never even opened them up. (5) Whatever his motivation, Hayden went to great lengths to point out to his readers that upon the study of fossil remains that the whole system of geology was originally based, and which study now forms the only reliable foundation of the correct classification of the stratified rocks of the earth. In other words, Hayden was saying that paleontology helped the geologist find valuable mineral resources such as coal. Congressmen and railroad administrators could understand that.(6) (15) Copes contribution to the 1872 Wyoming volume is of considerable historical interest in that it contained an early discussion of several fossil marine reptiles from Kansas, including Elasmosaurus platyurus, as well as data on several specimens of Liodon, including L. proriger (later Tylosaurus proriger). These data are for the most part preliminary. But, the discussion of Elasmosaurus platyurus is fairly extensive. Oddly enough, Cope chose to cite his own earlier preliminary mention of the specimen from the Proceedings of the Academy of Natural Sciences, 1868, but did not include his later lengthy discussion that was published in the 1869 Transactions of the American Philosophical Society. In that document Cope made himself perpetually infamous for placing the skull of the specimen on the wrong end of the vertebral column. By 1872 that error had long since been rectified, as it was immediately recognized in 1869 by Leidy and others. Cope cited his 1869 study from the APS Transactions as a reference for his definition of the order Pythonomorpha (sic). Cope used the term, Pythonomorpha, herein, although this group includes mosasaurs rather than plesiosaurs. He passed silently by his own material on E. platyurus, although the Hayden 1872 discussion is clearly based on Cope, 1869.(16) From the standpoint of history, Cope again described the circumstances surrounding the finding of the specimen by Theophilus Turner, and the role of John LeConte in bringing some bones to Copes initial attention. And, at the end of the section on Elasmosaurus platyurus Cope made a remarkable comment concerning where possible additional specimens might be found in Kansas. Today, the specimen described by Cope as Elasmosaurus platyurus is not only the type specimen but, the only representative of the genus and species. At the time, Cope did not realize that there would be no further complete, or nearly complete, specimens found. In fact, he apparently thought other specimens had already been collected. He wrote:
KANSAS PALEONTOLOGY IN THE HAYDEN SURVEY VOLUMES
This species has been found in various parts of Kansas besides that whence the specimen above described was procured. Professor B. F. Mudge obtained vertebrae from a point thirty miles east of Fort Wallace, which probably belonged to this animal. (17) The present whereabouts of these specimens is unknown. Cope The Cretaceous ocean of the West was no less remarkable for its fishes than for its reptiles The head [of Portheus molossus] was as long or longer than that of a full grown grizzly bear the teeth were all sharp cylindric fangsThis fish was known as Portheus molossus, Cope. Besides the smaller fishes, the reptiles no doubt supplied the demands of his appetite. (24) Leidy (1870) (31) The Cretaceous Vertebrata ran to 303 pages, and was lavishly illustrated with 52 full and double page lithographs produced by the wellknown firm of Sinclair and Son, Philadelphia. Sinclair produced many lithographs for various government publications throughout the century. Their work was of a uniform excellent quality. The art work for Cretaceous Vertebrata was done by Cope. Cope was an accomplished artist in his own right, and he normally did the preliminary drawings used by his lithographers and engravers.
In this work Cope discussed a number of important Kansas fossils among them Protostega gigas, various fossil marine reptiles including Polycotylus and E. platyurus, Liodon proriger, Platecarpus, and Clidastes. Most of these fossils were represented in the illustrations, as was the great fish Portheus molossus. There were two lithographs illustrating the skulls of Portheus molossus. Plate XXXIX was a two page fold out illustration. Plate XLI, a single page illustration, depicted a skull of a second individual (Fig. 1) According to Marsh, he had abandoned the field in 1870 due to the harsh winter weather and concerns about unfriendly Indians in the area. Marsh noted, The extreme cold, and danger from hostile Indians, rendered a careful exploration at that time impossible. (34) Marsh went on to describe yet a third trip in the fall, 1872 to collect more bird specimens, and one nearly complete skeleton of Hesperornis -an ample reward for the hardship and danger we endured.(35) These fossils were collected during the various Yale College Expeditions between 1870 and 1872. Some avian fossils were also obtained from Mudge. Marshs comments on his first find of Hesperornis are most interesting in the light of the fact that this is not mentioned at all by Schuchert and Le Vene, who remain Marshs only biographers. Schuchert and Le Venes O. C. Marsh: Pioneer in Paleontology (1940) , printed at length descriptions of the expedition of 1871 and 1872 as these appeared in the New York Times (1871) and the Yale Courant (1872) and from these we learn about birds with teeth. Not mentioning the earlier discovery in the Marsh biography was obviously was an oversight on Schucherts part, as certainly he had read Odontornithes. (36 
